United States Patent and Trademark Office 



UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 

Alexandria, Virginia 223 1 3- 1 450 
www.uspto.gov 



APPLICATION NO. 



FILING DATE 



FIRST NAMED INVENTOR 



ATTORNEY DOCKET NO. 



CONFIRMATION NO. 



10/707,677 



01/02/2004 



Ko-Hsing Chang 



31561 7590 08/24/2005 

jianq chyun intellectual property office 

7 FLOOR- 1, NO. 100 
ROOSEVELT ROAD, SECTION 2 
TAIPEI, 100 
TAIWAN 



12089-US-PA 



1676 



EXAMINER 



SOWARD. IDA M 



ART UNIT 



PAPER NUMBER 



2822 



DATE MAILED: 08/24/2005 



Please find below and/or attached an Office communication concerning this application or proceeding. 



PTO-90C (Rev. 10/03) 



\jiii\^ts rw^Ufjit ^uf fit nary 


Application No. 

10/707,677 


Applicant(s) 
CHANG ET AL. 


Examiner 
Ida M. Soward 


Art Unit 

2822 





-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROIVI 
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- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 

This Office Action is in response to the Applicants' amendment filed June 14, 

2005. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 7-15 are rejected under 35 U.S.C. 102(e) as being anticipated by Noguchi 
et al. (US 2003/0042558 A1). 

In regard to claim 7, Noguchi et al. teach a multi-level memory cell comprising: a 
substrate 1; a gate 5 disposed over the substrate 1; a source region 10 and a drain 
region 9 configured in the substrate 1 on each side of the gate 5; a tunneling dielectric 
layer 2 disposed between the gate 5 and the substrate 1; a charge-trapping layer 3 
disposed between the tunneling dielectric layer 2 and the gate 5; and a top dielectric 
layer 4 disposed between the charge-trapping layer 3 and the gate 5, wherein the top 
dielectric layer 4 has at least two portions from the source region 10 to the drain region 
9, and the portions have different thicknesses, and wherein the tunneling dielectric layer 
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2 has substantially the same thickness from the source region 10 to the drain region 9 
(Figure 1, pages 2-3, paragraphs [0041]-[0051]). 

In regard to claim 8, Noguchi et al. teach a material constituting the charge- 
trapping layer 3 comprising silicon nitride (Figure 1, page 2, paragraph [0042]). 

In regard to claim 9, Noguchi et al. teach the cell further comprising a pair of 
spacers 8 disposed on each sidewall of the gate 5 (Figure 1, page 3, paragraph [0048]). 

In regard to claim 10, Noguchi et al. teach the cell further comprising lightly 
doped regions 38 & 50 configured in the substrate 1 underneath the spacers 8 (Figure 
12H, pages 11-12, paragraphs [0155] and [0157], respectively). 

In regard to claim 11, Noguchi et al. teach material constituting the spacers 8 
comprises silicon oxide (Figure 1, page 3, paragraph [0048]). 

In regard to claim 12, Noguchi et al. teach the tunneling dielectric layer 2 having 
a thickness of 0.5 to 10 nm (-- 5 to lOOA) (page 2, paragraph [0041]) which fits in the 
range of between about 20A to 40A. 

In regard to claim 13, Noguchi et al. teach the charge-trapping layer 3 having a 
thickness of 3 to 50 nm 30 to 500A) (page 2, paragraph [0042]) which fits in the 
range of between about 40A to 60A. 

In regard to claim 14, Noguchi et al. teach a material constituting the tunneling 
dielectric layer 2 comprising silicon oxide (page 2, paragraph [0041]). 

In regard to claim 15, Noguchi et al. teach a material constituting the top 
dielectric layer 4 comprising silicon oxide (page 2, paragraph [0042]). 
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Response to Arguments 

Applicant's arguments with respect to claims 7-15 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly. THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following patents are cited to further show the state of the art with respect to 
multi-level memory cells: 
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Beaman (US 2004/0067629 A1 ) 



Eitan (US 6.649,972 B2) 



Gregor et al. (US 6,008,091 ) 



Kim (US 2002/0179958 A1) 



Lancaster (US 6,750,102 81) 



Lee et al. (6,124,153) 



Ryu et al. (US 2003/0203560 Al) 



Shiraiwa et al. (US 6,740.605 81). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ida M. Soward whose telephone number is 571-272- 
1845. The examiner can normally be reached on Monday - Thursday 6:30am to 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor. Amir Zarabian can be reached on 571-272-1852. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infonmation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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